Mr. Michael T. Davis Practice Final Exam

WLPCS Calculus ] May 15,2018
Name: {)aviif / ColJrane / A'V\:L‘Jre.m-
CHAPTER 1

1. Write an equation of the line containing the points (5,1) & (5,8)
m=ZL =udefined  egoation X =$

2. A line has equatlon S5x-2y=-20. Write an equation of a 2nd line that contams the point (10 l)

and is perpendicular to the 1st line. \/ - x o} b l - 'Q "'
3. Identlfy the domain and range of the func‘uon p( ) x*—4x = X (K ‘l\ é 03 a2 (‘h 03

) (‘m‘@‘ R'C‘*nm) XIS XS 2

4. Identify the domain ar J range of the function w(x) = ! X F4 ? (’\:' "(' -8-'; - w

D: (-®,%) Ut o) R: (-, bx 20 ao)y¢c

5. Identify the domain and range of the function g( )— V16 —x’
D= Exsle R:ogy=s &
6. Identify the domain and range of the function k x) = 251n(3x)

bl @) R:[2,7]

7. Identify the domain and range of the function f{x ( )= Inx

D X>o0 R (~00, @)

1
4—x

8. Identify the domain and range of the function T(x) =

D:C® k) Ri(o, )

9. The number of bacteria in a petri dish culture after t hours is given by the function

B(t) =100e"°%*

a. What is the initial number of bacteria present?

|00 ba Jevia

b. How many bacteria are present after 6 hours?
@:(4\ = (8D eo éﬁ?(é\ o oA 4 3 7"(’&432!««

c. Approximately when will the number of bacteria be 350?

e lh3.5 =0.£493C
_ _o.6q3t An3.S t  ¢a|.808
3.5= ¢ i 6.¢13 t houre

InN3.L=(ne




10. Determine the zero of the function f sx) =16-5". Give the zero accurate to three decimal places.

o=<ltL-s* cr= A ln§x=(nl6 XlnS =(nll x = {.’.’%

11. Determine a simplified expression for f(g(x)) and the domain of f(g(x)) given the functionxz
f(x)=1—x2 and g(x)= x—2
KT = 1= (,f,,_‘,\'L s l=x+2 =3-x Demeln: X212

( )= %x+3if—4£x<2_

12. Given the piecewise function f(x
-x+5if x=22

a. Draw a graph of the function. 4

b. Determine the value of f(Z) .

'C(’\: 248 =3 Sy L TE EW

c. Determine if the function is continuous at x = 2.

—P(x\ e nol” continugue &t X =2 4

Snee There e & Jv mp d & canTi AATY
d. Determine the domain of the function. 4

b. Complete the graph assumi

function. A\,




4n =t ‘ ~ 1027 t‘nf‘-)‘-o sii= ()

14. Suppose the half-life of a certain radioactive substance is 20 days and there are 5 grams present

~initially. When wi there be only 3 grams of fhe substance remamm
y: -L g‘ Yo J.. W %0 l -L
A(d=s(L « L 2=\ | .
K &—
15. Determine the future value of $4,000 mvested for twelve years in an interest bearing savings
account that earns 6.25% co %unded continuously. 6. 0‘7_5'(‘)\

£
A(4) = Yodo e 3.8¢al? (e:\ ¢o00 € = 8 ¢68

16. If g( ) 2x —6, then determine g ( )

V= 2x=6 XZ2y- L~ X+ ¢ ‘/"“LX*"3 j (*\z—X+3
. If k(x)=In(x), then determine k™*(x). E
)l i ) X

Y= lhx  x=lny y=e'

18. Determine if the function g( ) x?—1 is a one-to-one function. Answer with “yes” or “no” and
explain why ore why not. T"\{ 'eru:h th 3(&) Wy n0+
3(3)_3-|—g 5(3\ (—3\-!* one_‘ﬂsmf. Since Thereare

Twe Xe with "1{_ Lo \/,

is a one-to-one function. Answer with “yes” or “no” and

19. Determine if the function p( )
explain why ore why not. P(x\ & é&ne 1—6 one Sincé ’ﬂur& Conegfanf
e\(o.&ﬂy one Yy \Car Co\d\ end 'n\‘—" Cd’Vdean

one for ‘6 1
20. y= f is a one -to-one functlon such that f etermine the value of f~ ( ) - 3

——,

-
21. Solve the equation 6° =50 fort. In 6 r: lh g/ t- Tn_Z
+inl = InSD tx 2.183

22. Solve the equation log 64 =3 for m. m%__._ é q, ms Lf ™ CMAOT At ngjgjf\/e

- " {
23. Solve the equation Ink=-1 for k. e = K K » 'é'

24. Solve the equation logt +1log20=2 fort.
\OJ bot) =2 o =20l (oo =207 t=& {J}

25.or False: log x—log y=log (i]
egnl8) = e (3




26. True OlOgnx_logny=llog"x IQJ'\X' loj,\y - loﬁ(‘é) # lo !'\x

0g,y

e Y
27. Trueo: ng=12BX CMjg op Loste ‘ermula log % -

loga
28. Evaluate the expression a%’ = -7

29. Evaluate the expression Ine*. = L.’

30. True 0 g(X)= sinx is an even function.

31 .r False: k(x) =CO0sX is an even function.

32. Determine the value of each trigonometric expression:

a. sin— = L b tanE - l
b 4
c. cos— = "'i d. tan— & Uhcl&'p‘;\el
5t _ l = \ = -—ﬁf. cost = =\
e. sec— = S e S -— =

cot4—7r = = \ % "\rB: h sm3— < '\
y 3 ‘l‘m-‘gs 3 .
’ Cscs?ﬂ - n‘.ﬂ - -:)—3“ =:§==_2g COtl? - — s =:}§‘
ke ] Thnes %




33. Determine the value of each inverse trigonometric expression:

s < el

“H

L
%

(]
S
e
kl
N 7
1
AN E
o
=3
sl
i
NS
Nl
\
w(z)

esm().,':g:_' fcos(l):w

e co'f05) =4 o ono(5) =
2

i tan‘l(_\/g) = "'-El j. sin (0) =0

N
(=% 34. Find the five other trigonometric ratios of @ if sin@ =_?3 , tan0<0 and 0560 <2r.
(oS8 = —;-‘:— Crco= '-g ¢etTé = i
- -5
3 Seco= . tant = e

. Determine the amplitude, period, phase shift, vertical shift and range of f{x ( )= —3sin(2x+7t)+1

= z“‘% "-'E\Llef* Jr l (,(,Q =35 (1.(\44-3;\\ +
s

vp !
CHAPTER 2 T2sY €Y

1. Find the average rate of chan e of p (:v) = 3z’ — x over the interval [1 3] .
3EY-3 -(30)-)) 2= 22
2= - PR 2
2. Find the instantaneous rate of change of p(x) =3 —gatz=2.

(%) = éx~I (’l(a\ =4(’] - = |l

3. Write an extended function for g(y) y_;?%Z_ that is continuous at y = 2.
(v=1) ¢y -2) K
IO = atyA, fy) =
hor hele Fy=2 Q \J‘-m.ld CmJ"'cM le ot
Cemeveslle A\“ﬁ\;hhvﬂ'r oy=25s doer nel have a hdle aT y=2




4. Find a left end behavior model for f (z) =sinz+e’.

5. Evaluate each limit

a. Li_r)lzl(3x+l)=-7 b. %{iil’zl(:@k):é
o e sin Fed ® o= =00 ILL AN
6 x—)i
o x=5 B o Xt )\or\ Yéer ‘
e. 1X1§51x+1_ A =0 f. ll—f?x— =. {E3 5 :féulo~ dr
g limx—H= 1y00V h. llmx-i_1 Uh&d.ﬁ'ﬂﬂo £ince ¥
x5 x_S CU‘ x—5 x_. x+‘ l - 4"
[~ D X
x—»: ESREs
&
i hmx+1= e =\ j. lim > (x 3)(’( 3‘) ‘
xsee x—5 ‘ -3 x — 3 xéz x-z
ey gveph on your sint _ ragh o yaur
Lom g Col eul Jor L e Jrey

(o,\cu‘as or

en 2t+4 if t<-1 el == =
6. Given f(t)= {Bt Y . lim £(c) 3(-\-2=3 \

5—-x if x<2 C-2Aa=2
7. Given g(x)= 1 _ ,limg(x)= 3 : (:‘ 3
s\ =

§x+2 if x22 =*

8. A small rock is dropped from the top of a tall cliff. What is the average speed in feet per second of the
falling rock from time ¢ = 2 seconds to ¢ = 3 seconds, i.e., during the third second of its fall? The

equation y = 16t” defines the number of feet the object falls during the first t seconds.

Averige (A= _ 1e(9-9 ‘7 W _ I6(s)= g0 £t
Spe -2 Jec




9. Find all values of k for which the functnon f ( ) is continuous.

z+4-u\ =2(\) +K
Sz ~1+K K=6

10. For each rational function, (1) determine an end behe& &r model, (2) evaluate hm f ( ) and (3)

{x+4 if w51

x}=2x+k if x>1

determine equations for any horizontal or vertical asym totes o 4

EBem  J0d=2 EBM (%)= M I =X

6x> ~1 x —-3 4x* +x
* f(x)= 3x)’:-lj4x > f( ) 2x> —8x “ f(x)—
imfD g WAYZR  fim £6) seo i £00 =0 HA. ¥=0
% -»e0 VA. %=0 X-»eco RA NVene Y=»® V.A. X==2
11. Determine the type of discontinuity for each function. VA X: 2
Chat”
2 = o €T —
o flo) =25 b. g(z)=—1 c.p(x)zt_ﬁ
Remove sble D.’(’To yCT. AJV m)aTo"'ﬁ. b\lrco;r- T ump Did'an-t
12. Given the graph of y = G(X) , determine each of the following:
)
a G(2)= 3
by ez}~
c )1(1_1)'51 G(x) Q0
CHAPTER 3
1. Sketch a graph of a continuous function y = f (X ) that has :
the following properties: N\ .
i f(-1)=1
ii. f'(x)=—2. EEEEE AN 12345 gk
=




LR SO = (e 5@ - |im 9(‘!+‘¢k+k2—lc-ﬂ\-2‘r+lo
h = h>a

- s _ lem (6h H14) -

t:o AN L:HL - h,::o< ) = 19

|y
h->o

_ x*if x>2 . e
2. The function f (x) = has left-hand and right-hand derivatives at X =2. Does (Q
4xif x<2 . ( ) — (2% M+ X
have a derivative at x =2? Explain why or why not. 'c X)) - Y (‘F X€2

lim 'p;("\ =Y [Vim 'P‘(“)"‘* Fd har a derive: e« al x=2 Lriace
w2 X227 o) f(2) e left hand d rght
h

3. f(x)=6x2—5x,then lim Auc'Vo.T(vf. «re &g, qu

h—0

‘S eL o-\oM/-e.
4. If f(—-3) =4 and f’(—3)= —1, write an equation of the line tangent to the graph of y = f(x) at
the point where x=-3. \I-—Ll' Rt (X +3}

5. Determine the value(s) of x on the interval I:O,Zir] for which the function f (x) =tanx is not

differentiable. Explain why. *(X\ (N y\a‘r d\'Hcva\’uut O\:r ng M
J x= 3:_£ Shee F( ?\ sundefined A—nﬁ -p(g)'tfhitﬁ'ntc‘

6. The graph of a function y = f (X) is shown below. State the values of x for which the function is
not differentiable. Explain why.

£(») e net d\'f'(-e-mT\‘aL'e a x= -2

Since Iim £ ') 20 and [im £ < o, =3
X>-2" ‘ x‘—n" “

'ﬂ\&v-c,-@cve [V -(‘(K\ # [ € ()

X2~

X=»-2*:
»

£(x) e nel d¢ HerentTable oF X=R |

for Yhe Sfoame reason,

3 2 2
7. Find f’(x) for the functi fx:x—+3(-——£+l ‘ys__x + X =
in ()or e function () 9 T2 513 ‘(‘/ -‘3_ _5: _‘=_~

-' -
8. Find 3—}' for the function y=2vx +3¥x _:_i_i = XX+ X 7
X y "
Y = axteay”
. 2 4 s ca e ™rex
9. Find y’ for the function y=—-— \/ - X
X X

" X
V= 2X -4




A
A O A é*z)(m' ()X T
10. Find E for the function y = \/; :y; v

11. Find f”(x) for the function f(x)= x—1)5
£(x) = & (x-1)* .C\(‘(x\z 20(*&-!\3

12. The graph of the function y = f (X) shown here is made of the line segments joined end to end.

y= {"(x\ y

4
&

Graph the function’s derivative function.

: i, 2 4
¥ a Ha) »
s N R TR, T W . S {
ik, 3 i % » T ) ¢ B
o 6 =8 -4 -3 -2 -1 B 2 3 & 6
y, -
R 4, - 23 -2
OmP

13. Particle Motion. A particle moves along a real number line (left and right) so that its position at
any time t 20 is given by the function s(t) =t>—5t*+3t—2 where s is measured in meters and t

is measured in seconds. Positive velocity implies movement to the right.

a. Determine the parti'csles displa%ement from t=1 and t=3. .
S-Sy = 325 () +33)-2~ (1Zs(YV+3()-2) = — 8m
b. Determine the average velocity from t=1 and t=3. -
a

SE-SKY = -%_‘ = =% Mg

ind the instantaneous velocity at any time t.

SW=V(t) = 3t 0t +3 gy

. At what time(s) does the particle change direction? Justify your answer. &= e - > S
O=3t-10t+3 0= (3t - N(*-73) f=‘§ +=3 x 3
e. Is the particle moving forward or backward at time t =4 sec ? Justify your answer.
The p&rdf\'\(,lg r c.l\vsr\J 4:\’ J .'r-o.J"\'ZM P = }‘33 .‘> -
The \°6~|/T\'2\e moVeer Forwerd on 09"§> v (}w) J';o\Ce <
The perTicle mover bgekwurd on 5 3) siace &<

S changer diveTim €T t=4% and t=3 cmce S:ft%:




14. Projectile Motion. A rocket propelled vertically upward from the surface of the Earth at an initial

velocity of 39.2m /sec reaches a height of h(t) =39.2t —4.9t” meters in t seconds.

a. Find the rock’s velocity at time t =5? _
V(.(v\ - 3q‘1_7‘et V(S'\ = 3qo‘2' 718(\?\ = ﬁ. g“\/dbc

b. Find the rocket’s acceleration at time t =5 ?

alt) = —9.¢ M/\rl
c. How long does it take the rocket to reach its highest o-i‘rlt?*Justi_f-y XOET answer. 1-‘— -“4\-({ ‘-f Sec
V=0 0=392-9¢¢ t=4 ";L'?T__')V o

d. How high does the rocket go? 2 l’\"J k"”n;‘;’m*
'n <€
h(4)=3.92(4) =49 (S) = -106.82n it Sy N
15. Write an equation for the line tangent to the graph of f(x =-2x>+10x+5 at x=2. FOJ'. Ta /V.J .

€(2) =-2 () tio(a) 4+ =-16 +20+S =9

£l ==ex+10 €A ==6(\'+0=-1% Y-9= 14 (x=2)

T
16. Determingfn equation of tPe line normal to the graph ?f j:“iY= COSX at'x =—. /\/0 v M\ d’ b'a(
LE=arf=0 {Me-six £ F]=-5hE =-) m= |

E-1 —.1()(-.‘;) Y= ¥x-¥&

17. Particle Motion. The accompanying figure shows the velocity V = f(t) of a particle moving on a

coordinate line.

v{m/sec)
*

| » 1 (sec)

/ 8 10

3

a. When does the particle move forward? Justify your answer. v ( 'f'\ ~
P“Y‘\ZLQ mav er Torward an (o"z\ end (7.(0> Since O
b. When does the particle speed up? Justify your answer.

faifitle cPeeds vp on (01) U (2,3)(7,8) siace V(B andat) have

c. When is the particle’s acceleration negative? Justify your answer. Jame JG’\ .

aac-\eyg:h'm Ny I\QJ m\l{ 4\\63\ U(?.‘D\ Since V‘(f\<°

d.  When is the particle’s acceleration zero? Justify your answer.
EHAPPERA " : - -
oo T, tr Baro o0 (k) .snte Vi =alt)y = O

10




lo,

1,

Find f x for the function f 3x+1

£'(x) = 6(3x+\> (3)

Find —y for the function y=+/10t

T2 g (ot T0) =
Find y’ for the function y= X\/:SE ot : XZOJX
V= Joim + %ok () F(reex) = JSINK + s
Find %}’E given y—tan ;t Stgi o3 &ec’z (‘—’31‘) (2‘?—,.‘ 2 TM'\ ("’3“'5
# &

Find f'( )forthe function f( ) (x +3x) _ka_é
£1%) = -2 (W+3 x) (2“'38 AC+3x)’

d
Find —y for the function y = CSC 7tt

3]_ 2 crc(Trt) (-esewt) eot (T ()

Find y’ for the function y = cosx+ij
y‘: 3 (@¢x @ -‘{)z<-5.‘hx —%;\
Find (6 )forthe function y =sec(30 )tan(46)
£108) = 3Je¢:(393 Tam (36)tan (48) +Sec (36) 4 S2.C (4e)
Find y’ for the function y_Cot c 2(0‘3' e~ 3¢t x(—crc x\
| Cc"' X

Find V4 given y=sin (4X 1)

e 3 50 (e -N) - cor (=)
X

cos{mx)
.

Find gl given y=

dy

e

d ¥

-t
-Trsh () (% _é?“(?_f_)b;ﬁ( -
o X

11




. dy . - g 3
\2. Determine the value of F given y=sin (ZX) Aj =

d
3. Determine an expression for E}i given y= SeC( )tan( )

r §
% Secx'l'“omx Tonx + fec X ~f¢-<- X = Seex Ton x+‘Se.cg)t

‘ )
(4, 1f f(x)=xInx, then f'(1)= £ = In% + X - =+t £ (\=Inl+1

=0+l
=\
. ody . 3. 3 A " s é _—‘)i
IS“ Fmdaglvenx+y =5 2)( 4-’2-\’ ﬁ_o \/%;_\é —ed 4 3%- v
- 2K
[¢, Find y’ given yx*+y*=x \/X + 7'2x + 27 gl =\ Y )(1"'7-\/
dy
(77, Find = given x=siny \ ‘
' dx - = Sec¢
| = cor Y. \[ Y or Y Y
lg Find y’ given x+cosy= Xy ( l_\,

Sl & Y '\/"'x‘l I=Yy= X‘/‘hfﬁ\\(-\(‘ Y =—fX+J7hy
dy
l‘L Find I given tan(xy) 6+y
"ol oen)( v xy)= Y Ydee C )+ xwu(xy\ YSec_ )

20, Find y given 6x>—3xy+2y° +7x 5 _ \‘_ '—X&L (K\b
e

2| Find y” and the slope of the curve of x*+ y?=25 at the point (—3,4)
d ] ‘ \ - ‘-
% +2y'y'ze Y=t  y'=22
2 2
22, Find Yy’ and the slope of the curve of (x+2) +(y+3) =25 at the point (1,—7)

2(\(+2\+>(Y-\'33Y‘=0 Y‘:.:Y% \,I'-;_:-.‘%_. ':.‘3(_

v = (%+1) )

2\/\/ -2 22X y- 2x¥2 o ) =

b 2 Lo
24, leenthe relat1ony +2y=2x+1 fmdd—yandthe:\/ﬁnd (;}2, \/ y (x"') Y
X
Y ey agderl) S VT T

e 1T T, O gy (e
Y= i y'= J 7(3‘




1
.S, Find the slope of the curve of xy*+x=1 at the point (‘E 1}

TR s Al SRR L CILN - S S )
T 2w (D0
7_" Determine an equatlon fof the lme normal to the elhpse with equatlon x*—xy+y*=7 atthe point
(-12) Y"“l +39Y' =0 = 2=2() 4% =S
s ¥ - 2% S L&
Y - v 7'(%"('\‘
Find dy . R | 2\‘ x
Q‘)‘ n E given y =sIn (x) ‘ \
\/ -— e
J =%

. dy . -1
Find ~— =cos (x
28, in i given y ( ) _\

29, Find d_y given y= tan_l(xtg
dx

‘31{ S Pl

30, Find Z—‘;’ given y=cot™ (X: _" 77

dx

2|, Find Z— given y=sec" x)
X

32, Find % given y=cCsc” (X)A -
. 5. | x| \/ =y
33, Find % given y=cos~ Xz)d -2 ¥
T iex
34 Find y’ given y=sin~ (t +t | ok o &\
- - (t+t
Findd—y iven y=2xtan™ 1 ‘ (‘t \
35% dt © e X '-‘_’.
- | -——'&——'—
A‘{ ) 2 Tan ('& % | + -\;
X




36,

3.

38,

31.

L,

%2,

43,

1T -l

oAy A - !
Fmdéglven y=cot (\/;) g% - | + 2X ‘)_Jﬁx ( ‘*QX\

A particle moves along the x-axis so that its position in meters at any time t 20 is given by

e 1
x(t) =sin 1(Zt) Find the velocity of the particle at t =— seconds. 2

2 - = ¥ - W3
Vit)= s (i\‘?f—'ﬁ &=

A particle moves along the x-axis so that its position in meters at any time t =

t
X(t) tan~ ( J Flrithe velocity of the particle at t =1 seconds.
2

_ 2
Wity = _Tf_t‘-'tﬂ-t M

Write an eguation for the 11?3 J)313g6311t to the raph of f ( ) cos™' x at the point | —

13 P s e
G =
Find d—)): given y=Inx =%

57

Find Z—i’ given y=(lnx)2

dy ~ 2lnx:
_;\&,’)_nx

Find L4 given y=ln(7x
dx

)
%i'= % 12y
¥

_L_'l\’\)‘
X~ x

X

Find L4 given y=logx
dx

l

%= X lnl0

Find = given y:log(9X) q - ‘ h—_—

dy —
11,'.' 9xlnio x\nio

Find @ given y=log(x3
dx

2

)cly - X -
J TIw ~ (x*2)laro

Find = given y=log_x

X JJ— ‘

-

Jx X In&




4—7. Find @ given y=e"
dx

%.‘L - CX
*
Ltg Find @ given y=e™
SRR dJ L
_31— = TTe
X
9, Find £l given y=e""
: dx Y c a* c"\'mx
T— el

S0, Find ;I_y given y—(e +Inx

]

X

- Q(e‘-;-lnx\ (¢x+_‘.>
¥ X
ST 4

5“" Find ix given y=e" -sin  x ﬁx

X
%:6'&\\)("'@

5‘&. Find d_y given y = 2"
dx

_J‘L

&3 Find dy given y=
dx

CR
_Aj_ 2 T =sinx) n2
p 3
S, Fmd—glveny sin 1(lnx _\_
d E—
1# | l“x\ xJ =(Inx\?
§¢, Find y’ given y=cos (3" X l)\3

\/ \/l_(3;43=

ind . o -1( j4x
(., Find = given y=tan'(e -
i ") ee™ e
5-7. Determine ﬁ given y=xe**"!
%+ AT
A Cﬂﬂ + X'S’QS = e [ +-Sx3

-&-2




:8 Determine Z—y given y=3" ln(cosx) dl, g l'\ 3. ('\ (&M + Y ﬁ
p 4

+
+(% howr on cbr. mia. o'FY"-\ Jmc?-c(%\bkwu 'ﬁ'm/‘/g Ts fos
Chapters_c{% hor on obe, Mmox. ,\4 =1 t x- $iacle ,X-'-“'- (r &h tha(fd.q‘i'

C Use éﬁ ltheﬁh %ﬁ*e‘ét\treme c‘e}lug‘off %nc‘uonﬁﬁ Sln?. fin [“ T?Tf 1 KA Cﬂ#o;\"

\ - - e g ~\
= =7 SihaTs
T G
Q ( 7 Use Calculus to determine the extre%]e values of the function f G{) = lX +=x*-2x-1

-

X HX=2 XIXCL QI U L0 T L g max F Y2
x’- - e [
AR A I o “““L,“"‘”'

3. ,Determine tb‘e Tterva](s) on which the function f x) g* o

is (a) 1ncreas.1ng and (b) d-;creas

-4(\'.\ v dee, ™ (-m 3\ Nince £'<0 ced M 6(

£ ()‘\ (27‘ : y=-2F 4
0 x__a.x- e e ¥ ﬂ){ £(%) u' mc. N (3 09 ince _('>o X= 1 O ce
4. %etermme the interval(s) on which the function f(x)= ?+7—6x+5 is (a) increasing and (b) _“(," P -
decreasmg x—;s C{f ‘F(X‘ I nC. oh (-an, 33U(‘2 od) J'u\tt ‘me/vtj
{(x) x A B . G 'G(*\ N" dec. en (-3,2) J‘M% £50 T fov,
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5. Use the Concav1ty Test to determine the interval(s) on which the graph of the function + & >

f(x)= —-3x*—9x+1 is (a) concave up, and (b) concave down. &= - —;‘.. 4)-F
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A rectangular plot of farmland will be bounded on one side by a river and on the other three sides Sipce {
by a single strand electric fence. With 800 meters of wire at your disposal, what is the largest area
you can enclose, and what are the dimensions of the rectangle? =i
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8. You need to build a rectangular steel tank with an open top and a square base with a volume of 500

ft Your tank is to be made by welding thin stainless steel plates together along their edges. What
dimensions (base width and height) would result in a tank of minimum weight? A ( { o\ - (00 + 2°°
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. A police cruiser, approaching a right-angled intersection from the north, is chasing a speeding car

that has turned the corner and is now moving due east. When the cruiser is 0.6 miles north of the
intersection and the car is 0.8 miles to the east, the police determine with radar that the distance
between them and the car is increasing at 20 mph. If the police cruiser is moving at 60 mph at the

instant of measurement, what is the speed of the car?

10. A spherical balloon is inflated with helium at the rate of 1007

3

— . How fast is the balloon’s
min

radius increasing at the instant the radius is 5 feet? How fast is the surface area increasing at that

instant?

At what rate are the edges changing at that instant?
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11. The volume of a cube is increasing at the rate of 1200 —
min

at the instant its edges are 20 cm long.
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